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Interleukin (IL)-33 is a multifunctional cytokine that belongs to the IL-1 cytokine family and expressed by multiple organs
and cell types. Recent studies have showed that IL-33 plays an etiological role in several fibrotic disorders and may be
involved in the pathogenesis of chronic respiratory diseases. It has been reported that IL-33-induced cutaneous fibrosis
is associated with the increased fibroblast proliferation and altered expression of extracellular matrix-modifying genes.
However, the role of IL-33 in regulating of functions of lung fibroblasts remains unclear. In the present study we examined
the effect of IL-33 on proliferation of human lung fibroblasts. Five primary lines of normal adult human lung fibroblasts
were cultured for 3-7 days in the presence of increasing concentrations of IL-33. We have observed that normal human
lung fibroblasts responded in a dose-dependent manner to treatment with recombinant human IL-33 by increasing prolif-
eration rates 1.5- to 2.3 fold compared to the non-stimulated control. The maximum effect of IL-33 on fibroblast prolifera-
tion was observed in the cytokine concentrations range from 2 ng/ml to 100 ng/ml. These results suggest that IL-33 may
play an important role in the regulation of the human lung fibroblast proliferation. Human lung fibroblasts activated by
IL-33 may act as effector cells not only in the pathogenesis of lung diseases, but also in lung remodeling processes.

nterleukin (IL)-33 is a multi-

functional cytokine that be-
longs to the IL-1 cytokine family
and mainly expressed by fibro-
blasts, epithelial cells, endotheli-
al cells, and smooth muscle cells
in the lung, kidney, skin, stomach
and central nervous system [2, 4,
10]. In the absence of pro-inflam-
matory stimuli, IL-33 localizes to
the nucleus where in its uncleaved
form it interacts with histones H2A
and H2B [9]. IL-33 is released from
cells undergoing necrotic cell death
and thus functions as a damage-as-
sociated molecular pattern (DAMP)
[11]. The biological effects of IL-33
are mediated through interaction
with the receptors ST2 and IL-1
Receptor Accessory Protein, both
of them are widely expressed by
fibroblasts, mast cells, macropha-
ges, innate immune cells and T-hel-
per 2 (Th2) cells [3]. Circulating
[L-33 is elevated in patients with
pulmonary diseases, anaphylaxis,
rheumatoid arthritis, atheroscle-
rosis, Alzheimer’s disease, inflam-
matory bowel disease and sepsis
[1]. Recent studies have revealed
a connection between IL-33/ST2
and development of fibrotic dis-

orders, such as pulmonary fibro-
sis, scleroderma and progressive
systemic sclerosis [6, 7, 8, 11]. It
has been reported that IL-33-in-
duced cutaneous fibrosis is asso-
ciated with the increased fibro-
blast proliferation and altered ex-
pression of extracellular matrix-
modifying genes [5]. However, the
role of IL-33 in regulation of fun-
ctions of lung fibroblasts remains
unclear.

The aim of the present study
was to investigate the effect of
rhIL-33 on proliferation of human
lung fibroblasts in vitro.

Materials and Methods

Five primary normal adult hu-
man lung fibroblasts lines (NHLF1-
NHLF5) were purchased from NIH
(Bethesda, MD) and Lonza Wal-
kersville (Walkersville, MD). Fib-
roblast lines were grown in T75
culture flasks in a humidified at-
mosphere of 5% CO, at 37°Cin the
high serum tissue culture medium
DMEM with glutamine, sodium py-
ruvate, antibiotic/antimycotic, and
10% bovine calf serum.

NHLF were tested in passage
three-seven. Cells were grown to
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confluency, treated by trypsiniza-
tion, washed, and replaced in the
high serum tissue culture medium
at 2x103 cells per well in 96-well
flat-bottom tissue culture plates.
After overnight incubation in the
high serum tissue culture medium
the medium in each well was re-
placed with RPMI 1640 contain-
ing all supplements, except the se-
rum concentration was decreased
to 0.5% (the low serum tissue cul-
ture medium). The fibroblasts were
incubated for another 24 h before
adding the test substances. Recom-
binant human IL-33 (R&D Systems)
was used in the concentrations of
1, 2,10, 50, 100 and 300 ng/ml.
The low serum tissue culture me-
dium alone was the negative con-
trol. Proliferation of fibroblasts was
analyzed using the cell prolifera-
tion assay (CellTiter Aqueous; Pro-
mega) in accordance with the ma-
nufacturer’s recommendations, af-
ter the fibroblasts were incubat-
ed with the test substances for
3-7 days. Changes in the cell pro-
liferation rates were assessed in
quintuplicate.

Results and Discussion

Normal human primary pulmo-
nary fibroblasts proliferate in re-
sponse to stimulation with IL-33.
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Fig. The effect of IL-33 on proliferation of primary fibroblasts: Treatment
with IL-33 accelerated proliferation of the primary fibroblasts in
a dose-dependent manner (CellTiter Aqueous assays, day 5).
Data show the fold increase in the proliferation rate + SD, in normal

adult human lung fibroblasts

One-way ANOVA revealed a sig-
nificant effect of IL-33 (in the con-
centrations of 2 to 300 ng/ml) on
the fibroblast proliferation. Increa-
se in the proliferation rate was ob-
served in four lines (Fig.).

NS R DN

One cell line did not respond by
a change in proliferation to treat-
ment with IL-33 (data are not
shown). The NHLF responded in
a dose-dependent manner to treat-
ment with recombinant human
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BIL/IUB IHTEPJIEMKIHY-33 HA IIPOJII®EPALIIO IEPBUHHUX JIETEHEBUX ®1BPOBJIACTIB

0.A.Bouapos

HayioHaavHull ghapmayeemuyHuii yHigepcumem

Karwuosi caosa: inmepaelikin-33; nezenesi gpibpobaacmu; npoaigepayis

Inmepaelikin 33 (IL-33, interleukin 33) - 6acamo@yHKyioHa bHUll YUMOKIH, IKULl Ha/excums do cimeticmea npo3anasb-
Hozo inmepelikiy 1. IL-33 cmumyatoe npodykyito npo3anaabHuUX YumokiHig pi3HUMU 3a NOX0O0XHCEHHAM KAIMUHAMU Op-
2aHizmy i modxce gpyHKYyioHysamu sik HezicmoHosull /JHK-36’a3yrouuli 6i10K, skulli cma6inizye gpopMy8aHHs HYKAe0COMU.
IL-33 ekcnpecyembcsl 8 pidHUX op2aHax i mkaHuHax. OCHOBHUMU dxcepeaamu 0aH020 YUMOKIHY € eHdomeiaabHi i eni-
meianvHi KaimuHu. IL-33 3a1yyenull y po3gumok kapdiogackyAspHUX 3aX80pi08aHb, 6GPOHXIANbHOT acmMmu, peemamoio-

Ho2o apmpumy, xeopobu KpoHa, cinepmpodii i 2zinepnsaazii mkaruH. [JaHutl yumokiH gidizpae karyuo8y poab 8 emioao2ii

i namoezeHe3i desskux ibpo3HUX 3aX80PHBAHL (CUCMEMHO20 CKAepo3y, Pibpo3y neuiHku, Pibpo3y wkipu). Bidomo, wo
IL-33-indykosaHuli ¢i6bpo3 wikipu noe’sa3anutl 3 nocuseHor npoaigepayiero gpibpobaacmia i 3MiHeHO0 ekcnpecieio eeHie
no3akAimuHHo2o mampukcy. Y motii xce uac poaw 1/I-33 6 peeyasyii pyHKkyioHaabHOI akmueHocmi sezeHegux gibpo-
6sacmie 3aauwaemscs Hegidomoro. Memoro docaidsxceHHs: 6yn0 susueHHs enaugy 1/1-33 Ha npoaidepayiio gibpobaac-
mie sezeHb A100uUHU. [I'iMb nep8UHHUX ATHIlI HOPMAALHUX JezeHedux Pibpobaacmie Kyabmuagysaau npomszom 3-7 0i6
y npucymHocmi 3pocmaio4ux koHyeHmpayiii IL-33. BcmaHoseHo, wjo pekombiHanmHull aodcvkuti IL-33 doso3zanescHo
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cmumynroe npoaigepayiro HOpMaabHUX NezeHesux Pibpobaacmis. Tak, 6cmaHos8./1eHO Nid8UWEeHHS aKMUu8Hocmi npoi-
depayii pibpobaacmie 6 1,5-2,3 pasu nicasi cmumyasyii 3 IL-33 8 nopieHsiHHI 3 IHMaKmMHUM KoHmpoJieM. Makcumanb-
Hutl cmumynioroyutl egpekm IL-33 Ha npoaigpepayito pibpo6aacmis cnocmepizascs 8 koHyenmpayii 8id 2 do 100 He/ma.
OmpumaHi pezynbmamu ceiouams npo 8axcaugy poaws IL-33 e peayasayii npoaigpepayii pibpobaacmie nezeHsb A100UHU.

BJIMAHUE UHTEPJIEMNKAHA-33 HA ITIPOJIMPEPALIMIO TEPBUYHBIX JIETOYHBIX ®UBPOBJIACTOB
A.A.Bouapos

HayuoHaavHb1il hapmayesmuueckuil yHueepcumem

Karouesvle caosa: unmepaelikut-33; nezouHble pubpobracmol; npoaugdepayus

Humepaeiikun 33 (IL-33, interleukin 33) - MHO20)yHKYUOHANbHBIT YUMOKUH, NpUHadaexcawutl k cemeticmay nposocna-
AumenvHozo unmep.etikuna 1 (IL-1) u o6aadarowuti ummyHope2yassmopHbimMu ceoticmeamu. IL-33 cmumyaupyem svipa-
60mKy npogocnaaumenbHuIX YUMOKUHO8 PA3AUYHBLIMU N0 NPOUCXOHCOEHUI0 KAEMKAMU 0P2aHU3MA U Moxcem YHKYUO-
HUposams 8 kayecmee HezucmoHosozo JJHK-ces3bisarowezo 6esqka, cmabuausupyrowezo GopMuposanue HyKaeoCoMbl.
IL-33 skcnpeccupyemcsi 8 pasAu4HbIX 0p2aHax U mKaHsax. OCHOBHbIMU UCMOYHUKAMU OGHHO20 YUMOKUHA S8A5H0MCs
sHOoOmenuanbHble U InumeauabHele kaemku. IL-33, sosseuen 6 pazsumue kapouo8ackyAapHbuIX 3a60.1e8aHUll, 6POH-
Xua/avHoll acmmbl, peeMamoudHo2o apmpuma, 6o1e3Hu KpoHna, 2unepmpoguu u cunepnaasuu mkaueii. U3eecmuo, umo
O0aHHbIU YUMOKUH Uzpaem KAI04egyro poJb 8 3Muo/102uU U namozeHe3e HeKomopbuiX pubpo3Hbix 3a601esaHull (cucmem-
Ho20 cKk/aepo3a, pubposa neveHu, ubposa Koxcu). Yemarossaero, umo IL-33-undyyuposaHHwiii pubpo3 KoxicU c8s13aH C
ycusneHHoll npoaugepayueli pubpobaacmos u usMeHeHHOU sKkcnpeccuell 2eH08 8HEK/1emovYH020 Mampukca. B mo e ape-
Ms posab IL-33 6 pezyasyuu hyHKYUOHANLHOU aKMUBHOCMU /1e204HbIX pubpob.racmos ocmaemcsi HeuzgecmHou. Lleavio
Hacmosiwezo ucc1edo8aHuUs A645/10Ck U3yyeHue 8AUIHUS peKOMOUHAHMHO20 Yenoseyeckozo IL-33 Ha npoaudepayuro
HOPMA/bHbIX PUbPo6aaCMO8 /1e2KUX Yenoseka. [15imb nepsuvHbIX AUHUU HOPMAALHBIX PUOPO6AACMO8 Je2KUX Yes08e-
Ka Kyabmuguposaau 8 meveHue 3-7 dHell 8 npucymcmaeuu go3pacmarowux koHyeumpayulii IL-33. YemanoeaeHo, umo
peKkombuHaHmHbll yesogeyeckuli IL-33 dozozasucumo cmumyaupyem npoaugepayuio HOpMaabHbIX A€204HbIX HUbpo-
6.1acmos. Bbl/10 ycmaHos8.1eHo, ¥mo nocae CmuMyaayuu ae204HuIX pubpobaracmos IL-33 Habatodanocs nosbluweHue ak-
mugHocmu npoaugepayuu 8 1,5-2,3 pasa no cpasHeHu0 ¢ UHMAKMHbBIM KOHMPo1eM. MakcumasHbulli cmumyaupyroujuil
agpgpexm HJI-33 Ha npoaugepayuio pubpobaracmos Habaodacs 8 KoHyeHmpayuu om 2 do 100 He/ma. [loayueHHble pe-
3ynbmamel ceudemebcmayiom o 8adicHoll poau HJ1-33 e pezyasiyuu npoaudepayuu Gubpobaacmos se2Kux yea08eKad.
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